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On  the  cnanges  in  the  tells  oi  the  snail  splenic  arteries- 
by  (i.  Katsuno . 

Virchow* s  -.rchives,  240:  69-SO  (1923).  •  '  .... 


the  question  of  the  .connection  between  general  high  blood 
r  yeertonia,  and  changes  in  the  snail  arteries  has  been  raised^ 

th.  _oles  of  the  kidney  were  the  first  to  be  subjected  to.  extensive, 

study,  followed  by  those  of  other  organs  such  as  the 'pancreas  and  the 
liver.  The  spleen  has  also  been  included  in  the  scope  of  ,Such  investigah 
tions,  out  some  authors,  e.g.  Fahr  anu  Herxhe imer,  haye  pointed  out  .that- 
the  vascular  alterations  of  this  organ  are  to  be  evaluated  differently 
from  the  arterioles,  for  example,  of  the  kidneys.  Kerxheimer,  particularly, 
has  treated  this  question  by  means  of  extensive  material  and  has  concluded 
that  53?>  of  1,140  spleens  examined  inoiscriminately  revealed  a.  change  of 
the  small  vessels,  she  small  trabecular  arteries,  peniciilus  arteries  aid 
the  s.^llest  precapillary  arteries.  This  change  consists  of  a  thickening 
and  ..yaline  expansion  of  the  inner  vascular  wall  layers  in  tho  entire, 
circumference  of  the  vessel  or  only  in  a  portion  of  its  dimension:  fatty, 
degeneration  hao  developed  to  a  low  degree  only.  The  elastic  fibers  fail 
to  show  important  changes,  according  to  Kerxheimer,  this  hyaline  degenera¬ 
tion  of  the  wall  of  the  snail  splenic  vessels  increases  in  frequency  aha 
severity  with  advancing  age.  It  is  rarely  found  in  children  under  10 
years  of  age  and  then  only  sparsely,  while  it  is  found  in  one  *nalf  of  all 
cases  between  the  ages  of  10  and  40,  often  with  advanced  development,  and 
in  2/3  to  3/4  of  all  cases  aged  40-70,  quite  frequently  with  a  high  degree 
of  development .  A  noteworthy  influence  of  the  diseases  affecting  the 
examined  material  on  the  condition  of  the  small  splenic  vessels  generally 
could  not  be  established. 


On  the  basis  of  this  research,  the  evaluation  of  the  changes  of  the 
small  splenic  arteries  described  in  relation  to  the  explanation  of 
pathological  conditions  such  as  hyg_roonia,  becomes  highly  questionable 
in  view  of  their  'nigh  incidence,  decent  findings  of  Dpoinger  dealing  vdih 
the  small  splenic  vessels  in  hemolytic  icterus  and  especially  with  per¬ 
nicious  anemia,  therefore  seem  the  more  noteworthy.  He  found  conspicuously 
thickened  ’.•rails  in  the  central  arteries  with  multiple  shredding  of  the 
elastica,  particularly  in  the  latter  disease.  Kew  tissue  is  deposited 
between  the  elastica  and  the  intima,  which  frequently  is  oddly  opaque, 
stains  an  intense  red  like  hyaline  tdth  eosin,  and  gives  a  yellow  to 
Bordeaux  red  reaction  to  HaIioryss  stain.  These  hyaline  masses  are  con¬ 
tained  in  the  intima  nov/  in  spots,  now  throughout  the  entire  vascular 
circumference.  Sppinger  s_.  ;sses  that  he  has  found  these  hyaline  deposits 
ir.  only  3/4  of  the  examine-  cases,  but  that  changes  ’were  invariably 
-emostrable  in  the  small  splenic  vessels,  and  th~t  he  claims  to  recognize 
in  them  "a  typic_l  alteration  of  the  pernicious  spleen.'1  In  this  respect 
a  great  similarity  exists  between  the  findings  in  pernicious  anemia  and 
in  hemolytic  icterus.  In  both  diseases  "the  damaged  vessels  point  to 


tynical  circulatory  toi.di'tiLbh§>:,,  which  3iy  W  followed  by  toe  penetration 
,  :6f  erythrocytes  into  the  -splenic  pulpai,  Concerning  the  hyaline  iegcriera- 
0  tiori  of  "the  saali  splenic  vessels  fp.tu£  biy  Kerxl.eimsr,  ^ppin^sr  states  that 
:  •„  §e*  has  seen  similar  conditions,  but  thanks  ;ithat  these  ch-Jigeo,  at  least 
v?  crdantlta-tively,  have  no.  bearing  on  those  described  by  as  in  connection  with 
1  pernicious  spleen.  "r  -  '  ^ 


•  "'■-V  Xis 


,  ..  Tfce.se  data,  recently  prompted  as  to  subject  the  ^Sipi/L.  splenic  vessels 
x  to,  a  histological  examination,  with  particular  stress  pa  {^.  question 
v/hetKer  the  type  and  degree  of  alteration  coul u  actually  ^e  related  to 
.certain:. patholofii cal  processes.  For  this  purpose  the  castorary  sectional 
material  was  resorted  to  without  selection,  so  that  persons  of  various 
ages  ana  with  the  most  varied  disease  processes  were  (scjnined.  Since t  as 
the  following  elucidations  sill  show,  the  findings  repeated  themselves 
With  tolerable,  regularity,.. we  believea  ourselves  justifieu.  in  dispensing 
.  with  a  further  dxpansicn  of  the/ investigation  and  will  report  below  on  a 
material  encompassing  323  cases.  , 

Concerning  the  classification  of  the  splenic  arteries  we  followed 
the  generally  accepted  nomenclature  (cf.  Sobotta),  according  to  which  the 
arteries  situated  in  the  trabeculae  become  narrower  in  their  onward 
course  and-  receive  a  sheath  of  typical  lymphatic  tissue  (at  a  circumference 
of  0,15  Esri)..  This  sheath  becomes  thicker  in  places,  particularly  at  the 
forks  of  the'  small  arteries,  and  forms  the  Halpighian  bodies  in  ;fr.ich  the 
vessels  ("central  arteries")  .are  always  Ideated  eccentrically.  Frequently 
2^-3  such  central  arterias  are  situated  in  one  follicle.  ,Ks  the  arteries 
leave  the,,  splenic  nodules  ana  reach  the  pulpa  with  a  diameter  of  0.05  sa, 
they  fork  out  into  a.  large  number  of  small  precapillary  branches  known 
..  as.  pehicillus  arteries.  These  are  15-30  microns  thick  and  ordinarily 
have  no.  lymphatic.  sheath.  Before  they  change  to  the  capillaries  proper,, 
their  walls  undergo  a  repeated  thickening  which,  is  connective  tissual  - 
fibrous,  and  has  given  the  basis  for  the  designation,  of  these  branches  as 
.  enveloped  arteries i  In  the  trabecular  ana  larger  centre!  arteries  the 
. .  differentiation  of;  individual  -well  layers,  the  intima,  elastica.  intorna 
and  usually  the.  media,  may  be  cade  in  the  same-  manner  as:  that  of  the;  other 
arteries;  as  a  rule  toe  wall  of  the  peniciilus  arteries,  reveals  only  a  few 
elastic  fibers.  They  seldom  form  a  closed  ring  circling  the  whole  lumen, 
rfuscle  fibers  are  often  recognizable  in  the  trail  of  the  peniciilus  arteries, 
hut  by  he,  means  in.  all  cases.  "  ' 

j  .  *  -  *  -x  '  ' 

The  histological  examination  of  these  vessels  yielded  normal  results 
in  79  cases  -  24-5/s  of  our  material,  and  this,  as  should  be  noted,  pri- 
..•marliy  in  younger  persons.  In  these  cases  the  vessels  have  a  lumen 
corresponding  to  their  circumference,  their  intima  is  very  delicate  and 
thin,  is  formed  in  the  central  arteries  almost  solely  of  endothelium,  the 
elastica  consists  of  a  wide,  uniform^  easily  stained  belt,  especially  in 
the  trabecular  arteyies^  but  also,  to  the  larger  central  arteries;  toe 
aedi^^s  an  appropriate  thickness,  its  muscle  bundles  ore  distinctly 
(  hhown /by  the  Gieson  stain  and  contrast  clearly  against  the  inner  and 
.  outer  wall  layers.  In  the  remaining  244  cases  =  75 •  5?  . of  toe  e^arihed 
material,,  histological  observation  of  the  sail  vessels  disclosed  changes 


if 


— ’ »  i- -e-r  Irakis,  acting  axx  vessexs  i r,rauecuia.r,  central  ana  pen! cixxus 
arteries)  equally  in  128  cases,  .we  foll.ruxar  and  penicillus  arteribs  only 
ir.  IOC  cases,  './tereas  the  trabecular  arteries  did  not  show  essential 
alterations.  Isolated  involvement  of  the  trabecular  vor  follicular  or 
penicillus  arteries  was  demonstrated  in  only  4  cases,  each,.  and  4  cases 
snowed  simultaneous  affection  ci  the  trabecular  and  follicular  arteries 
without  involvement  of  the  penicilius  arteries.  .  5 

In  the  overwhelming  majority  of  the  cases  considered  here,  the 
follicular  ana  penicilius  arteries  revealed  a  variable ,  often  quite  con¬ 
siderable  thickening  of  their  wall,  causing  the  lumen  to  be  reduced;  1 

frequently  to  a  narrow  slit,  or  (especially  in  the  psuiciilus  arteries)  .  ; 
even  to  be  closeu  entirely  (cf .  Pig.  1,  spleen  of  a  2k-year-old  man,  ana 
Fig.  2,  spleen  of  a  67-ye^r-cld  worcan).  Stained  with  hemalum-e6sin>_  the  *. 
vascular  wall  in  such  cases  usually  shows  a  thick,  homogeneous,  often 
hyaline  belt,  uniformly  stained  red  vdth  eosin,  within  the  borders  of 
which  a  delineation  of  intima  and  media  becomes  imoossiole.  Isolated 
nuclei  of  endothelial  cells  may  still  be  recognized  near  the  inner  limit, 
of  the  lumen  and  on  the  periphery  of  the  vascular  wall,  while  usually 
absent  from  within  the  homogeneous  belt.  In  the  larger  central  arteries 
and  the  trabecular  arteries  the  widening  of  the  iniima  usually  is  not  as 
extensive  as  in  the  smaller  vessels,  relative  to  the  vascular  circumference, 
nor  does  the  homogenization  of  the  walls  progress  that  far,  so  that  the 
thickened  intim  nay  be  delineated  from  the  relatively  narrower  media. 

In  the  majority  of  cases  the  elastic  fibers  show  few  changes  in  the 
scalier  vessels,  even  with  considerable  widening  of  the  wall  (Fig.  1). 
Frequently  the  elastic  fibers  of  the  peniciilus  arteries  are  not  distinctly 
seen,  the  outer  periphery  of  the  more  or  less  thickened  vessel  often  shews 
1  or  2  delicate,  circularly  oriented  fibers  that  normally  do  not  form  a 
closed  bait.  The  follicular  arteries  similarly  fail  to  reveal  important 
changes  of  the  elastic  fibers,  at  tides  even  in  cases  showing  considerable 
thickening  and  homogenization  of  the  wall.  In  other  cases  of  this  type 
(Fig.  2)  the  elastica  is  again  split  into  two  or  three  lamellae,  at  times 
small,  delicate,  irregularly  arranged  fibers  are  seen  wiich  cross  the  * 
lamellae.  The  trabecular  arteries,  show  this  type  of  alteration  fer  more 
frequently;  the  cleavage  of 'the  elastica  into  several  lamellae  was  a 
frequent  observation  among  our  material;  newly  formed  elastic  fibers  in 
the  thickened  iniima  were  also  by  no  means  rare.  KaLiory’s  stain  was  also 
used  in  —ore  detailed  studies  of  the  changes  in  the  vascular  wall.  In 
those  cases  live  re  the  vascular  wall  was  unimpaired,  this  stain  revealed  a 
structure  of  delicate,  blue-stained  lamellae;  the  cases  with  time  ken ed 
vessels  ware  different,  .i  sna! 2  portion  of  the  latter  also  showed  a  blue 
lax  lory  reaction  in  the  wall,  but  it  consisted  of  thicker,  cruder  ' 

trabeculae;  usually  the  intina  appeared  to  be  stained  orange  or  a  vivid 
red,  fluctuating  in  range;  at  times  only  isolated  orange-yellow  or  red 
deposits  were  seen  in  the  wall,  then  again  ti_  ihickenea  iniima  had  been 
transformed  into  u.  vividly  red  belt,  either  completely  or  in  major  pro¬ 
portions  (Fig.  3)-  These  changes  had  usu-Iiy  developed  similarly  in  all 
arteries  (perdciHus,  follicular  end  trabecular  arteries),  but  frequently 
the  individual  arteries  were  different  in  that  the  wall  of  the  small 
arteries  had  stained  red  to  a  varying  degree,  whereas  that  of  the  larger 
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''arteries  yas  o2.ue.  !The  elasti.ca  of  the  latter  frequently  st-iacd  yellow 
,  or  ye Ilo wish-red  with  ildlpry,  at  tines  there  were  yellow  or  red  clous 
,  vdtliin  the  media.  Mallory's  stair.  was  used  in  230  out  of  244  cates  with 
y  ■%$$-ckene&  vase  alar  walls .  Hi  41  cases,  orange  or  red  stains  were  absent 
from,  the  wall,  in  SO  cases  ihjre  './ere.  red  or  orange  clods  of  minor  scope 
c.  deposited  in  the  vascular  vial 1;  in  105  cases,  primarily  of  advanced  aje 
i  ..Ccfe  later) j-this  alteration  was  developed  to  a  high  degree. 

In  a  snail  portion  of  the  material  (49  cases)  the  frozen  sections 
were,  stained  with  Sudan.  In  27  cases  the  vascular  wall  via s  free  of  fat, 

;  in  7  cases  there  were  .isolated  fatty  droplets,  in  13  cases  somewhat  u>re 
v  ’fat  within  the  vascular  wall,  primarily  in  the  intiisa. 

_  The  degree  ard  extent  ,  of  the  changes  described  showed  considerable 
^  fluctuations^  hoi  only  in  the  vessels  of  different  cases,  but  also  in  the 
;  vessels  of  the  same  case;  all  vessels  of  a  spleen  v/ere  nos  al ..ays  altered 
an  the,  saiae . rsenner .  In  the  pehicillus  arteries  as  well  as  in  t.;3  follicular 
arteries  we  noted  that  individual  vessels  v/ere  quite  considerably 
thickened,  their  lumens  were  almost  entirely  closed,  v/hile  others  had  a 
.  relatively  thinner  wall  and  a  wider  lumen;  the  same  is  true  relative  to  the 
reaction  to  t/allory's  stain.  Frequently  one  part  of  the  vascular  wall 
..  appeared  to  be  conscructed  cf  thin,  blue  lamellae,  v/hile  other  certs 
showed  vividly  red  deposits  in  their  wall. 

If  v/e  scan  the  vascular  alterations  revealed  by  our  material  and 
briefly  outlined  herein,  the  result  Is  a  complete  agreement  vath 
Herxheimer 1  s  findings.  Je  do  not  attach  much  significance  to;  the  fact 
that,  this  author  found  changes  in  the  small  splenic  vessels  of  only  53/5 
of;  the  cases,  while  v/e  noted  them  in  75.555  of  our  material.  Ignoring  the 
fact  that  the.  investigations,  were  conaucted  at  different  locations  ana  at 
different  times,  the  evaluation  of  low-grade  changes  as  such  is  rather 
subjective  and  numerical  differences  may  easily  result  from  this  circum¬ 
stance.  .  Herpdieimer  himself  writes  that  he  counted  only  those  cases  that 
.  disclosed -changes  in  a  large  number  of  vessels,  his  figure  would  have  been 
>  considerably  larger  otherwise.  It  is  far  more  important  that  we  observed 
precisely  the  seme  changes  qualitatively  as  these  described  by  Herxheimer, 

.  and  that  we  came  to.  the  same  conclusions  in  other  respects,  as  vail  be 
shown  subsequently. 

The  summarized  description  of  our  landings  indicates  that  many  cases 
reveled  exactly  the  same  changes  as  those  described  by  Eppinger  as 
typical  alterations  in  pernicious  anemia.  Kis  elucidations  c.nd  illustra¬ 
tions  of  vascular,  changes  coincide  in  the  minutest  details  with  changes 
demonstrated  by  us  in  many  cases.  It  is  necessary,  therefore,  to  in¬ 
vestigate  whether  a  connection  exists  between  the  described  alterations  of 
.  the  smell,  splenic  vessels  and  certain  pathological  processes. 

In  this. respect,  initial  attention  must  be  devoted  to  a  tabulation 
.  of  the  materiel  according  to  the  age  of  the  individuals  involved. 
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0-10 

12=35.75 
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_ 

2=14.35 

.24  3 

11-20 

23=69-75 

- 

- 

- 

— 

10=30.35 

33 

21-30 

19=51.35 

1 

- 

x 
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14=37.35 

2=5.45 

-  37  • 

31-40 

21=30.55 

- 
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16=44.55 

8=225 

36 

41-50 

5=11.65 

1 

3 
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1 

16=37.25 

17=39.55. 

43 

51-60 

4=  6.85 

- 

- 

2 

A 

18=30.55 

33=55.35 

,  59 

61-70 

4=  5.95 

1 

1 

- 

16=23.95 

45=67.25 

67 

71-80 

1=  4  5 

1 

- 

- 

I 

8=32  5 

14=565 

25  . 

over  80 

— 

— 

— 

- 

- 

9=1005 

9- 

Total 

79 

4 

4 

4 

4 

100 

128 

323  - 

This  table  indicates  that  the  splenic  vessels  almost  invariably  remain 
unchanged  in  ehaldhood;  alte rations  of  the  small  vessels  were  found  in  only 
2  cases.  It  must  be  noted  that  examination  of  the  spleen  of  14  fetuses  of  ; 


The  percentage  of  normal  vessels  decreases  rapidly,  while  the  number  of 
cases  va  vh  altered  vessels  increased  correspondingly.  Initially,  only 
relatively  low-grade  changes  of  the  small  peniciilus  and  follicular  arteries 
are  involved,  .it  age  20-30  years  the  number  of  cases  with  normal  and  with 
altered  vessels  are  approximately  equal;  later  the  figure  representing 
changes  vessels  rapidly  becomes  larger,  among  these  a  growing  share  of 
cases  an  which  all  splenic  arteries  are  changed,  thus  deserving  the 
designation  of  higi-grade  involvement.  The  hyaline  transformation  of  the 
vascular  wall  has  a  parallel  course,  as  shown  by  the  following  table 
representing  the  reaction  of  thickened  vessels  to  I-lallory 1  s  stain.  *  '  . 


Age  widening  of  the  vascular  wall  Total  of 

without  /  with  moderate  /  with  considerable  examined 

hyaline  transformation  cases 
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,  .^*®  siibwn  that  tjis  widening  of  the  vascular  wall  in  you  on  generally 

“  is  attributable  to  pa  increase  in  intinfL  connective  tissue  without  or  with 
moderate'  hyaline  transform*  lion;  the  hitter  gains  in  scope,  so  tnat  tne 
cases  path  advanced  hyaline  transf oaa Hon. are  in  the  vast  polity  after 
h  ,'^30^  ine  50tp  .year,  Fig,  U  shows  that  the  latter  may  already  occur  in 

-S-  the  splenic  arteries  of  a  22-year-old  *ji  who  viieo 

s  oi  tuberculous  meningitis,  flic  changes  show  extensive  sisd-arity  wiuh 
■  ,,  *hof?  ^®picted  in  Fig.  here  the  spleen  of  a  67-ye_r-ola  woman  is  in- 
’who  suffered  from _  general  .atherosclerosis, 

In  order  to  establish  whether  a  -connection  between  the  described 
.  vascular  changes  and  the  disease  of  the  individual  real  1  y  exists,  we 
arranged  the  whole  material  ace-prui-pg  to  the  basic  diseases  incd.cu.ted  in 
the  individual  cases,  in  this  connection  those  processes  that  mace  an 
.effe'et  on  the  splenic  vessels  probable,  judging  by  other  puthologic- 
anatomicai  experiences,  were  considered  separately,  while  other  oiseases 
v/ere  consolidated  in  one  group.  Still,  the  distribution  on  the  individual 
,  fg®  groups  had  to  be  .considered  simultaneously  in  this  tabulation,  as 
indicated  by  the  present  considerations;  since  a  certain  form  of  disease 
couid;  easily  simulate  an.  influence  on  the  condition  cf  the  splenic  vessels, 
whereas  the  result,  really  depended  on  the  circumstance  that  a  large  number 
of  older  or  younger  individuals  had  been  examined  coincidentally,  diving 
due  consideration  to  these  aspects*  the  following  table  results.  (The 
fable  is  appended) . 

The  compilation  reveals  that  the  type  of  disease  surely  has  no 
important  effect  on  the  changes  of  the  snull  splenic  vessels.  In  certain 
diseases,  e.g,  cardiac  abnormalities  or  tuberculosis,  it  really  appears 
as  if  the  splenic  vessels  had  undergone  changes  earlier  or  more  frequently, 
hut.  our  material  was  tpo  inadequate  and  the  differences  found  too  small 
to  .permit  a  positive  conclusion.  It  is  noteworthy  that  cases  with  arterio- 
.  sclerosis  and  syphilitic  aortitis  almost  invariably  had  altered  small 


same  frequency..  The  cases  of  pernicious  anemia  were  similar.  They  showed, 
with  one  exception,  altered  splenic  vessels,  but  thess  were  almost  in¬ 
variably  cases  of  advanced  age,  ?Ie  are  thus  able  to  confirm  Eppinger 1  s 
findings  in  this  respect  that  the  indicated  changes  of  the  small  splenic 
vessels  are  found  almost  regularly  in  pernicious  anemia,  even  if  not 
without  exception;  hut  v/e  must  stress,  in  contrast  to  JSppinger,  that  these 


represent  a  typical  symptom , of  th  e  spleen  in  pernicious  anemia.  In  this 
respect  we  were  again  able  to  confirm  Herxheimer^  observations.  He,  too, 
noted  an  increase  in  intensity  and  frequency  of  changes  in  the  splenic 
vessels  proportional  to  age,  without  being  able  to  demonstrate  a  correlation 
with  the  type  of  disease  afflicting  the  individuals.  Kerxheimer  found  a 
greater  incidence  and  higher ,  grades  of  alteration  of  the  snail  and  smallest 
splenic  vessels  only  in  arteriosclerosis,  confirmed  by  our  our.  findings. 

The.  .extent  to  which  our  results  coincide  with  those  of  Tsunoaa  cannot  be 
judged  owing;  to  the  limited  data.' 


Concerning  the  type  of  .engages  observed,  these  .evidently  aie  dot 
consistent  in  nature.  In  part  of  the  eases  there  is  only  a  widening  of 
the  ini.ir.ijL  without  cr-n„es  in  the  elastic  fibers  and  without  regressive 
alterations  (hyalins  .rnnsioraation,  reaction  to  lixllcry’n  stain),  while 
another  p-rt  gives  evidence  of  rather  severe  changes  in  the  elastics,  and 
quit'*  e.n.ensiv.3  hyaline  t. ran sforrs.  tl on  of  the  vascular  wall.  Tatty  de- 
ge..er -tior.  see*s  to  occur  to  a  relatively  .moderate  extent,  if  the  small, 
rufoer  of  relevant  observations  permits  such  a  conclusion.  The  changes 
discoverer  must  therefore  oe  evaluated  separately.  In  part  of  the  eases 
a  vn serening,  hyperplasia  of  the  intima  is  involved,  ahgiofibrosis,, 
another  part  reveals  alterations  'Aii.cn  doubtless  must  be  classed  with 
atherosclerosis.  Ine  fact  that  thickening  of  the  snail  arteries,  angio- 
fibrosis,  occurs  so  early  ir.  tne  spleen,  and  almost  regularly  with  advancing 
age,  and  that  frequently  atherosclerosis  is  also  present,  and  this  often 
in  eases  without  general  atherosclerosis,  must  be  ascribed  to  local 
conditions.  The  thought  suggests  itself  that  the  small  splenic  arteries 
are  subjected  to  repeated  distension  .due  to  considerable  functional 
utilization  and  frequent  effects  of  impairment,  only  in  part  equalised  by  : 
connective  tissue  proliferation  of  the  intima.  Thus  the  early  occurrence 
of  angiofLbrosis  of  the  snm.ll  splenic  arteries,  found  quite  often  and 
present  almost  regularly  in  advanced  age,  might  also  be  interpreted  as  a 
compensatory  process  similar  to  intimal  proliferation  or  some  forms  of 
endarteritis  obliterans  in  other  arteries  that  are  subject  to  particularly 
active  functional  utilization  and  also  show  early  and  frequent  intiinal 
thickening  of  varying  degree.  The  same  considerations  ought  to  explain 
the  circumstance  that  the  small  splenic  arteries  often  give  evidence  of 
atherosclerotic  changes,  even  in  cases  where  the  remaining  arteries  are 
not  diseased,  with  reference  to  the  interpretation  of  the  alterations 
found  in  the  small  splenic  arteries,  we  therefore  deviate  somewhat  from 
Kerxheiner,  who  does  not  classify  them  with  ordinary  atherosclerosis, 
although  he  also  describes  them  as  “a  manifestation  of  functional  detrition 
or  adaptation.’1 

^  ^  I  \  * 

at-any-rate,  it.jaay  be  .considered  as  established  that  intimal 
thickening  leading  to  narrowing  of  the  vascular  luaen^as  well  as  the 
hyaline  transformation  of  the  vascular  wall  are  found  early  in  the  small 
splenic  arteries,  an  observation  that  increases  in  frequency  vdth  advancing 
age  and  to  which  a  pathogenetic  significance  for  certain  diseases  .cannot  be 
assigned.  (  ) 


Illustrations . 


Fig.  1.  Spleen  of  a  22-year-old  man. 

Fig.  2.  Spleen  of  a  67-year-old  woman. 

Fig.  3-  Spleen  of  a  67-/ear-oid  woman. 

Fig.  4.  Spleen  of  a  22-year-old  ran. 
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•Joiicernin;  uw  type  of  changes  observed,  these  evidently  are  not  . gj. hr 
consistent  in  nature.  In  part  of  the  cases  there  is  only  a  widening  of 
“«>«  inc.ii.ia  without  ch-ngcs  in  the  elastic  fibers  and  without  regressive 
alterations  (i^alino  uransforcation,  reaction  to  Mallory's  stain),  while 
another  part  gives  evidence  of  rather  severe  changes  in  the  elastica  and 
w.ui-  o  :to.'.Bivo  hyaline  transformation  of  the  vascular  wall.  Fatty  do- 
tV/XOU  it)  to  occur  to  ll  tively  moderate  extent,  if  the  small# 
r.u-iwr  of  relevant  observations  pcradt3  such  a  conclusion.  The  changes 
uiscovcreu  rust  therefore  bo  evaluated  separately.  In  part  of  the  cases! 
a  uiic.ienir.g,  hyperplasia  of  the  intiuso.  is  involved,  angiofibrosis, 
another  part  reveals  alterations;  which  doubtless  must  be  classed  with 
athoroocl  -iMsis.  V.;o  fact  that  thickening  of  the  snail  arteries,  angio- 
fibrosis,  occurs  so  early  in  be  spleen,  and  almost  regularly  with  advancing 
..  o,  aiiu  t.ut  frequently  atherosclerosis  is  also  present,  and  this  often 
in  cases  »d  about  general  ataaro sclerosis,  must  be  ascribed  to  local 
conditions.  The  thought  suggests  itself  that  the  small  splenic  arteries 
arc  subjected  to  repeated  distension  uue  to  considerable  functional 
ueij.isu.ti on  and  frequent  ef facto  of  impairment,  only  in  part,  equalized  by 
connective  tissue  proliferation  of  die  intima.  Titus  the  early  occurrence 
of  ungiofibrouis  of  the  uiafli  splenic  artsries,  found  quite  often  and 
pros  ant  almost  regal,  rly  ir.  a-uuai.ced  age,  might  also  be  interpreted  as  a 
co i.:po a sa to ry  process  sLuLiur  to  intical  proliferation  or  some  forms  of 
endarteritis  obliterans  in  other  arteries  that  are  subject  to  particularly 
active  functional  utilization  and  also  Show  early  and  frequent  intimal 
thickening  of  varying  uogree.  The  some  considorutions  ought  to  etcplaln 
the  circumstance  that  the  small  splenic  arteries  often  give  evidence  of 
atherosclerotic  changes,  cVen  in  cases  where  the  remaining  arteries  are 
not  diseased.  ..'ith  reference  to  tha  interpretation  of  the  alterations 
fount  in  the  small  splenic  arteries,  we  tr.oruforo  deviate  somewhat  from 
;.orxnoil..ur,  who  does  not  clac-ify  them  with  ordinary  atherosclerosis, 
although  ha  also  describes  thorn  as  "a  manifestation  of  functional  detrition 


or  adaptation." 
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nt  any  rate,  it  may  be  considered  us  established  that  intimal 
thic. -.oiling  leading  to  narrowing  of  the  vascular  lumen'' ‘as  well  as  the 
hyaline  transformation  of  the  vascular  wall  arc  found  early  in  the  small 
splenic  arteries,  an  observation  that  increases  in  frequency  with  advancing 
age  and  to  v.hich  a  pathogenetic  signific..nce  for  certain  diseases  cannot  be 
assigned.  (  )  — 
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Flw.  1.  bpXeon  of  a  22-y ^ur-old  .ran. 

Fig.  2.  oplccn  of  a  6?— year-old  woman. 

Fig.  3.  bp Icon  of  a  67-/«ar-Oxd  woman. 

Fig.  4.  bpiecn  of  a  22-yoar-old  man. 
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